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- 0>*w*Mt#»a» <b $ n a a* s tt a 

[0 0 0 1 ] 

^*ff-^^?S^#fi(WDM: Wavelength-Division Multip 
(0 0 0 2] 

*lTl^£ D ^fy^*yF, j£*«isdn (b-isdn) ^ 
**M5l::»JtU «lMflfciifS*Sr*Ltf@W-C, ffcMb/s 

tt«KIH (64kb/s) £-<-x t L,fc*R<aSf»S* J: 9 fc 

2ffi**V^f7 tf ;/ b(Tb/s = 1,000 Gb/s) ^7^7)5^ 
i£;frit(TDM: Time-Division Multiplexing) % ft^^^T? 



(2) 1 1 - 3 1 2 8 4 8 

W^$MM£fif5i£:&3;(0TDM: Optical Time-Division M 
ultiplexing) , «S^afHiH^5t(WDM:Wavelength-Di 
vision Multiplexing) ^coW^E^ffi/utdfr^^^T t * 

[0 0 0 3] CCD 5 ^WDM ftff-^2rftW< 
^tf 5 it/Hf * A K-^ft 7 T >f T (EDFA : 

Erbium-Doped Fiber Amplifier) COJ^V ^tf#fiFEJ SriSffl 
L , 3t l-'^^t 09 ^ n * ^ h -^tt • A (Add/Dro 

{h:^nTv>6 EDFA ^i*^ltSfiMffl*^7^^ 

fit ^-ffi ttilBt 5 3t 7 7 >f ^«(B#«) ^ t i:» 
£0 [2, 1530nm frb 1565nm * T*tf> 35nm &ffi-TMTHz£Jl± 

[0 0 0 4] 

JO [0 0 0 5] (1) #tt*«#*:i««i-afcft<Oi£W* 
#14. (2) JE^A^-Y^S s> * u^tc*5l*5*]fl 
©»fti:»t5¥m (3) #^*/w<ofta*<o« 
*ttu (4) #«*{S^cDtg^««, (5) AfiT-v* 

[0 0 0 6] ifc. *7r^^ry7 p ©S*W4»tti 

LT, (6) «*I**M4, (7) SSttJ**H4 (tfctt, 

tt) o 

[0 0 0 7] Z(D^X\ (2) cO^Jg^feft^fifflED 

[ooos] (3) waaitt, »«*ssftfc#^ir* 

50 4x6fc«)J-*lS5*«-C**)5. ±PSfi, gaSKT-*>5*. 
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(3) 

3 

lf-Phase Modulation), fBSf&fg^US (XPM: Cross-Phas 
e Modulation) , Eg^tjBtS^ (FWM: Four-Wave Mixing) 

$tpr:)fc (ASE: Amplified Spontaneous Emission) |dj;<5 
fl^*t*MrJt(SNR: Signal-to-Noise Ratio) co^tSriS 

[ooo9] (4) <Dmmt±, eafcB^ i.3^ m 

K3t-7r^^(SMF: Single-Mode Optical Fibe 
r)"C*>5»£\ EDF^mm^m^tEi-^ 1.55 /zm 60 
«*0>ttK*frLT, fei^SStC 18ps/nm/km SS^M^ 
*>Sfc»fc, lOGHz^ V^ofeift5ScDg25a*«coft-g-Sre 

n«rW*+«fc»i^H:* «*.tf#+«»»-e*iiiizni-e 

So 

[0 0 10] (5) <7>»Hf*. fcttMRift? T 4 '<T 

[ooii] *3s^tt, tmnmM&Miki,, mz* & 

a - £ «c*> So 

[0012] 

[0 0 13] Ii**2^^P^^^tLtf > ftft^fi 

pr«ft**^*at^ L-C**ttlc«K-f 6 - t J: 9 



11-312848 
[0 0 14] SbH, «f**3<0»W^J:ixtf, 

at, wiE»**iflt#a^6a***L«#*«»^A* 
»Wb*at, r^«*M»ft*a**bm***b***« 

>f Sr*i"5 «a*««* Sr«x. 5 w t J; 5 
[0 0 15] 

SONETgiiMtlS^^fy F^MOGb 
p s (D±\t %y AOC- 1 9 2&U^> hl/~h 
2. 4 G b p s (D^ff f 7 I/- AO C - 4 8 C^^lf tl 
»jfc5ttft (^*>^) SrWPST, l*3 2f"f^ 

HHWfe (WESTftlJ) ^>bA^^*XTtW)ia<50*«J (E 

ast) — mmzn. mmoft (eastd ^bAti 
&tixmm<F>tc.QS (west) — fcm£n%i>(Dt ir 

[0016] |§JE|tf>WE S TfflOM&a 1 0 G b p s 

ssawitt, 3tfs#is«*fBoswiau«*«*afi«fBo 

RW1^ 0 *fita««oswi tt, S&U©)t 

jftS:* SONETWSTS-1927I/-A|:S6ofcl 
0 G b p s 0>«R« #-eK» U O C - 1 9 2 
U-^f^ofejfiS X 1 tf^-iKSftffl ^ ( 1 0 G b p 

s) ^m^^Sc c^igg* i <D%m^*yKWt(DWL&& 

l»18lWMUXA«)AAflltK»fc*^J**»V 
ATAlCttlAtS D Sfc, Jtfl -^-Slff^ORW 1 tt^. 

K*7r-f ^«r^UTea6S4xfc#fcOC- l 9 

2*fflr*7^-Afc«ofc*«l 1 
(lOGbps) ^iS^SS^MiiSWMUXA 

STS-1 9 27 -MCtSofc 1 0 G b p s (DM 
%\B^W^-Tho HB©EAST«i:*5 1 0Gb p 
sg^igE 1 tt, WE S TffllJtCfoS 1 0 G b p s 

tt, Mra^KS*S»«S«WMUXB^ffl*«iI(D3tjK 

IfV/Uf/^^tRWDBJ:^ OC-19 2)tff^ 
77 ^-ACftofiSfa 1 com-&S3tff * (I 0Gb 
ps) SrSffL, STS- 1 9 27l/-A(^^f:10 
Gbps W^-TSo ft{f-^i£«9|50 S E 1 

*i> iSfi: A. 1 ^^J^^, SONETWSTS-l 9 2^ 
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S 

^ACISotl OGbp sWiaf^t»L, OC 
- 1 9 2i(ff7I^-A^fo/-cSg^ 1 CO^-jRA* 

if * ( l 0 G b p s ) £, M^SfiM^ffigfWM 
UXB<OA*«^Ktt6ilft:Fr**«**VATB 1 (C 

[0 0 17] ^jb\ BT*jft«»*VATA, VATB 
11, *ft*3l«SfPOSW, OSECSLt, 1 at l KR 

[0 0 18] |eJC<, ^|(DWESTf|[:fc5 2. 4G 

bps^itwnit ytm^mmnoswnRUitm 

ft* ntf>#;jfi«:, SONET(OSTS-4 87l/^[: 
t£ofc2. 4Gbps»SSf|^SiU OC-4 8 

*flr*7i/-Al:8ofcMU«)J|i-M*«# 

(2. 4Gb ps) ^*ScOiSg^fi^«I^SWMUX 
A^A*«fc»ftfc*Rr*«**VATAntcm^-r 
$o *fc, *flHMtffl|«ORWnttJ|i-*- K*77-r 
/<SMF^^LtfeiJtlf^fcOC-4 8 }fe{f U 
-AtttofcRfti n(0^-jft**«* (2. 4Gb p 
s) ^^S^t^fiWMUXAOfflM^^ 
Mfv^f^I/^tRWDA.t 9Sff U STS-4 
8 y U~ -M£fi£ofc 2 . 4Gbp s(DlIf|t^S^t 
5o BB©EAST<li:fc52. 4Gbps£^|E 
nli, WESTWIC*52. 4GbpsggggWnt 

WOSEn^tif 0 jtffl-S-SWWOREnfi, itui£<7> 

/I/^fRWDBJ;^ O C- 4 8^ff^7 AlCfiS 
o^jftfia. nCD#-&fi5tfB# (2. 4Gbps) ^§ 
f?U STS-4 87 U — A[Ct£o 2 . 4 G b p s <D 
m%tS-%r&W*k-r&o *ffl*»«»OSEn^ i&A* 
nco^tffi^, SONET©STS-487I/^ist:to 
fc2. 4G b p s©«ft{t»T**!PIU OC-4 8 3tfB 
*7W-A^ttofc«ftlnOJ|l-S«*flr* (2. 4 
Gbps) *, JSfc^^5#fi53-«l36BWMUXBcoA 
a«KRW bixfc nI*#«**V AT B n t:ittJ^-r6 0 
[0 0 19] lOGbpsfiggtWl, El St/ 2. 
4Gbps£^SlWn, E n HRff^SONET^ 

a*aflr»i«r«i«i-**eaHs«-eab9, bio*** 

WE S TfllJ*eS^«Wl — n^6<0*{8 #1 1 ~n £r 
*ft«»W«WMUXA^ f^3 2ft^^ 
lilt, J£A£« (-6*) U Kft*«*«-S- (wdm 
flMW ^W^S, «A#fi#«-B-M:, gEff^-^- 
K*7r>f^SMFl*i:AASii5. tbt, 
-K*77-f^SMFO«?cfci«t5fcftlC ErK 
^*77^^Mlffl7r^^i: Lt^Mft#l 



(4) 1 1 - 3 1 2 8 4 8 

6 

l/^tWMUXB[Cggf^ Q ^ffiS^/^^^lfW 
MUXBte, *«Lfc***»«**:#?ir*^ (tt 
A) 1-nidiSS^W 

U EAST«*ea&3S«E 1 -nlCgiStSo 1^1 BIT? 
tt, 10GbpsgMlE1^2. 4Gbps6S| 
fEncoMl^^titi^^, afc*#»fii£M\ tfy 

h U — h^J*##Lftl/H£i£#S^fc «9 , 6 0 0Mbp 

sislgt (OC- 1 2 3tm^7 Is—M^Vt^tz-lUt^ 

[0020] KA^aeai-rafcAKtt, 

0*eiS^fflv>fcixTV^5jKAttEVMc*ftSifc*is*) 
WMUXA^WMUXBUjtff^AAtSil:, h 

9zsx#zsy (ttAXHus) iaoT, «A**eas^ 

V^T, ^g^fi^8t^BWMUXAS^B-(OA^*S: 

T*tt, #*fii^^ttW 1 -WnME 1 -E n^^jftA 
^fi^gf iSBWMU X A Atf WMU X B — <£> A^ftifi A 

ttBEflFO^^^^SIcft/jrSjftAX 

[0021] *re#<D¥— «A*ea£s«w i-wa 

t^E 1 - E n 35» P)Sfi#i^KtatWMU X A, WMU 
X B CA* £*LfcSA U-U ©3tfS*l4, *tL-t*n 
<7)#$A (^-V^/U) c^^ff^Si-^it^n^^^I^T 
7 7^' ^ (VATAl-n, SOTATBl-n) tC 
.70 A^J^^^o HfT^r^^VATCAM^M 

KJfC, #M*©JtKfiv/Pf^l/^tTWMAM 
TWMB^A^I/^^MLT, 

i:«tot^7- u-<^^P**nfc*fI*«:, *$?ft 

^/W^-^W^-y- (TWMA , TWMB) f-A^^tbT, 

^ i£A#fi£*b)fci£A#fi{f-^ (WDM) i L-CttiJJjSH 
£ 0 Ucfc, 5t«A^Mff-^(13t^^ bT>y (TWA 
A, TWAB) i^A^Stt, it(B*tlTW*Six5o * 
^^hr^y (TWAA, TWAB) 11, ftS^Sffi* 
iiStfcot, ft*t«ffl<0Er K-^T-f^fc, - 

I^yhBSTA, BSTB*5*BRpniB^*rtS*tT 
Er K— :^r^'<Kttfi#*«l&LT, A^£ 



1 



47600259 3lffl#'J • 4Hfl0iJ 



7 

*K a*«ffli-5JBjB*«lc±or«j|»-C*SJHijB*^ 

[0 0 2 2] ft/fxhTy/TWAA, TWABtWS 

/U7t7^f (SAUA, SAUB) HAA^tlSo * 
Y)VT-Ty4^r% AUA, SAUBT'll tStS^ 

Sl3t^WM«iSVATAl-n, V AT B 
1 ^-nlC7^ M Y'<yP L, *^HT>yTWAA, T 

[0 0 2 3] ft$tg££5>8t§£BWMUXA, WMUX 
B^rtaSil^^tltVN^flgfMCA^^ y h t HU 
B Alls L S I ^^^SSlgft^^ , S AVI CO 

fam^Rz^^m^T => -Mt>^tt ¥<D%Lm&n o 0 urn 
[0024] #^2*1-3^ ^y^^fyr^L 

WAWl -LWAW3MLWAE 1 -LWAE 3 £r*g- 

LWAW3MLWAE1-LWAE3CJP^ 

yhBS TW 1 ~B S TW3^t>*B S T E 

1-bste 2&wtrtbtiz>bMz.^ ztib<D%*umm 

T*#>£HUB 1 ~3 tMC^^y b 1 ~ 3 ftjgc £ 

a 0 mmxfc, 3^(Dft^mm^£tix\,^z>fiK :h 

[0 0 2 5 ] 3t^aS3X^**^l7)^tii^$n/'c 

lAl^itf 3 *l^)t7 P !Jry7 P RWABI|j:RWAA(C 
A^£tK if*I£;fx£o *^yr^RWABWRW 
AA^ fljKD*^^ hT^7\ it^O^^^T^ytm 

#«<k«r&t? 0 ^S^fi^SfSeBB, AICB:, ttR/Ha 
g*I^^^hBSTB, BSTAMftfeft, 

RWAB, RWAA{d^#&nrffi«C«^StlT^S D ft^ 
yry^RWAB, RWAAH, i#*iL^^&ft#fiff 
#5r«g7^f/I/^t (R WD B , R WD A) ^ 



(5) #1^1 1- 3 1 2 8 4 8 

8 

l:J;ot, ^r^^(cA^^ti^l*#^*e^^g 1 0 G 

bpsg^fEl, W 1RXI2. 4GbpsEilSl 
En, Wn^Sft^?*5««*f-*»S*b5o WEI "CI* 

m& n^ioGbps jtew#as3teea£3sitE 1 co#{t 
^•sftSRo r e i s^g^stw i (nitm^m^o 

RWICA*^, Kgln(D2. 4Gbps*fff# 

3teS3S«E n ©*ft *a« R E nat5*e*«« 

Wn^Ttff-^gff^ORWnicA^^nXV^o o£ 

0 , — ^ (WE S TfiO c^lOGbps fiSatW 1 rt> 

ASTftiJ) ^lOGbp sgSfE 1 iCgi^^tt, — 
# (WE S TftlJ) CO 2 . 4Gbp sgSgtWni5^3t 
ftS*S^^xA(cA^J^nfc3tff-^fi, (EAS 
T«J) CO 2. 4GbpseSgtEnl:eS§hS, 

[0026] laig-cw:, 1 o g b P s *e^8iw 1 , 

El RXf 2, 4Gbp s ^8fWn, EnMS^ 
LT&<9, TM^fttt***^;*^,* (b) (_h«<Z>jt 

a***^^* ( a ) kmrnnmat) »east« 
owe s TWjc-tn-pn^icSi-ajtefiflraiwsBo s e 

i>0 1* , OSEn' iOSWr , OSWn' RU^tis^ 
SffSHSOREl' , OREn' tORWl' , ORW 

n' &mibtix^& 0 znn. »g«^^7A 
(a) t (b) t-c/u-^tt (y^«t) ©h#py- 

o-C, T««**ft*t^7A (b) EI 
<f\ SliSEASTi, WE S TffilJ^7i«9 , ftff 

[0 0 2 7] ftic, |g l (D%fc&&mini£^^y-Mz3z 

£07t-v^/htfc^)S0NET (Synchrono 
usOptical Network) 
nsei7^-A{:o^tplt6o H2f3\ SONE 
T-Cfttojft£K*:{5i£:7 S T S - 1 C077 2**7 

^ ^kio fcsaRoam^— ^sftsftjirtaeixa 9x87^ 

h p — K 2 0 t <£>f+ 9X90 /<>T h cDtt$B£:W L 

T^^, SONETTU I(O90X9/M h (=8 1 
0^ h) co^U— Aj0Sfeg>8 0 0 OEJi^ffSna^t 
{ClJ;^, 90X9X8X8000 = 51, 84Mbps 
<oe£iSS£rJ^ff ^ [STS-l (Synchron 
ous Transport Signal Leve 

1 1) ] ^M^^tV^c **5, SONETS 
Stt, ITU-T-eaeStlSilRWSDH (Syn 
chronous Digital Hierarch 
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0 

STM-0 (Synchronous Tranfer 
Mo dule Level 0) k$¥>/vX\<^Z) 0 
[0 0 2 8] £ tz±.W>mt—s<—^ y K 1 0 Mi*, H 3 
Ic*-r«fc5fc* (LTE) 
ffA^fi^^S (ADM) |HfcL<tt. #tt»A*ltffc 
(ADM) M-C^)iift ^iCLTEMADMM 

^yF (SOH11) t LTEW"C^iifI<08R(C#LT 

/^yK (LOH12) 4ra5«**ntV>5« fc*3, S 
DHtli, ir^v-a K^ftH^ V^" 

—y^y K (R-SOH) fcBftl 5 , 7^t^!/F 

frgrmik-tefZ/B yir— K (M-SOH) tl^tf 

ft, R-SOHtM-SOHIiSifeTt^i/ayt- 

(SOH) ti^tfftSW^tfc^o 
[0 0 2 9] -t Lt, /^jy Kl OlCJi, 

^4ft»*3Ifflt!lf#^*SftT«0, «^1«E14(C^: 

1, A2^ h-'Hr^v'a >"1 1 AJb-C^e^SOKia 
[BIP (Bi t Interleaved Pari 
ty)]/MFBl,t^> 3 yil ATWftftWJfllffl 
^iiff*ff*5fea?)^7 !f -^ii«^^^/U' (DCC) ffl 
^>f hDl-D3 ( 1 9 2 k b p s <Df— $ ]} ft 
^aSj£«3ft-C*5 9 , LOH1 2iCll 7^^12Ai 
T*G9B I P^-f hB 2^AP S (Automatic 
Protection Switch) b K 1 , K 

2, 7^yi2AlWDCCffl^FD4-D12 
(5 7 6 kbpsWf-^^^) &£j&s£*Sivtv* 

£ Q 02, H4lc*5V^r, ft-OP ■ b LA 

U (A dminis t r a t iveUni t) tK-Y >" 

1 3fi, ea^u— ^©ffiffii^ci— K2 oic» 

tt^tlSflf^^^--^ h (VT : V i r t u a 1 
Tributary Unit) 00:7 -M4+g £ CD^ 

[0 0 3 0] ttt, SONETtli CCO«t5*^^ 
-A*igSr^-rsS*ea^^-^ (STS-1) £n 
y — 2* ft (tztzL, n = 3, 12, 48, 1 9 24 

if) ^ hmm^^m^mit w b^m) tait 

(C J: 19 , @5^ti 51-, STS-n7^« 
£ft£ D ^JAIi, STS-17^A^37^A^ 
-f h#Itft«, STS-3 (5 1. 84MbpsX3 
= 155. 52Mbps) , 1 2 7^^^ h^S 
1"ft«, STS-12 (622. 08Mbps) , 48 
7^^/Wh#lttltfSTS-4 8 (2. 4 8 8 
Gbps) „ 1 9 27^^^/^ hMt^tfSTS 
-192 (9. 953Gbps) k^oMXW^BOt 
£ft£ D &*5, SDHTU STM-N (N = n/3) 



(6) 11-312848 

10 

^s-tft-pft eft «b s t s - n t mm<nfcmMfe&t> o t 

[0 0 3 1 ] EI 1 l:*5^tRWLt S T S ~ 1 

9 2 fflff7^At'iiOC-l 9 2) £r#ij(c££ 

^<oyu—J^mm±, 16 (c^i-J: 5 9X5 7 
6 (3X192) h KlOt, 9X1 

6, 704 (87X192) ^ h <£>*<-f K2 0 t 
X*mj&£ti& 0 tf:L s 3— -^3, Kl 0<n%-'<<< h 
■ [3\ £TaSA*-Y h** £ft5 , WBUfeft* 
70 (Al, A2/^F, BIP^FB24« Of±n/^ 

h^m^ft, -tftjw^^ttwe^-tt, ^mtmmt> 

[0 0 3 2] HI v"*^ ^"Cli, ±i£<7) S 

TS-192, 4 8 7 AtfcSO 

C- 1 9 2, 48 (Optical Carrier- 
Level 192, 48) 3 2f t^/^ftS 

-Y'*T*eiSSftSo 
Jg» [0 0 3 3] Ull ©*fiS*l'>^f^Tll, ft-f 

^yrvyLWAWl -W3, LWAE 1-E3^b4 
S#*MMH-3#, *-^K^77Y^SSSM 
F(D&tplzmtf bftTl^£ 0 t^h7>7TWAA, 
TWABaO^Ur^/RWAB, RWAA^ft, 

^Wfcte, Er K-^7r>f>'<«)i|(|ff« 

dSfc, rftk^*»§gi~3{^ y — Kw, E^&Uft 
-So Hl^*tt*#«^^A|±, f^3 2jSfi 

s/ja^i^AWPtt, fclJttf, 4«S (^^AO 

v^/unmmz&ttx, mtmwj&ytytUB s tw i 

~3, BSTE1-3S^BSTA, B S T B ^r^P^Kl 

mz&fr&xfflWTzmmtf&m-v&Zo r^/c^, h 
l^^s^iy^rAti^ *^ansi -3©ea • 

Er K-77 7>f^©«M« »153 
0 n m— 1 5 6 0 n mcD^^g^tSiaf-^ ^) ) ^Ofi 

5<? [0 0 3 4] SSM5)PIIIWMU A^^WMU X B 
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3t/!J7>'7 c TWAA ) TWA B IC «t 9 ±tti £ H 
tf) i', it^^f tW>^-7x^OSC I 

A, OSClB*»e>IU*Sft5Kfi-«|*iffl*«ti:S 
^«SMtr, *-^K*77>f^SMFi:AA 

AW1-3MLWAE 1— 3— (DA^J"C> £«, • MW 

OSCIWl-3MOSCIEl-3CA^Lt, S 
«W*fcfc*Lfcfft* HUBl-3M«'«i(|*t 
tei^t-^o Sfc, HUB 1 -3^5>ttlASjlfcta • ffi 

IW1-3MOSC I E 3tefS*^*»$ 

AW1-3MLWAE 1 -3 (Cj; 9 igti Sfrttj^ 

5>8t^BWMUXB, WMUXAC^^tft 
^RWAB, RWAAWA*"C, fflgi • WJ«J*:ft -^Sr 

b, osciAiaALt, ««fs#^aj*-*-5o 3t« 

g#fi#Bt^gWMUXB, WMUXAtDHUBB, H 

Wi-sr tiaot, 3t+jtt»i-3<oE«arr#j»3fi5 
^) gB*t it, mi\^-t£ 5 k, 552. 

5 2nm^i*SS^U WtlOOGHz 
B£&;t5<t#}0. 8nm) P»^yyK±m* 

a. 1 61^1^1X3 2KS#lt§i^:, » 

77r^O*!j#ff« (*«**) ^cDftjggl 5 1 0 
B\ g)7(D^-v^^iaB^^9 t % 16 

K> % E r K — 77 r /<£>*IJ»fif* ( 1 5 3 0 n m- 1 
5 6 0 nm) £T t«ft8 »<&te*fc*<* Er K«-^7 

tO 0 3 6 ] #C(C, 3tt-^ft^OSC<7)g^7 

^TATO, 1, 5 4 4Mb p s COD S 1 7* — ^ y h 
frO S C««)fiiS7 y h t LTfflV^5 fl 0 11 
fi, osceS7t-v5/h^t 0 i i i C^t J; ^ 
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[C, OSCeS7t~^^Mt 1-24(7)^/7^ 
ASubtl71/-Afri^t5 0 #U":/7 AfiDPfl 
1 fcTy h<£>7 -M>mM^'^ FF1-F2 4^@B 
i§nt*59, mt>F 1 — F 2 4 7$>b tf y 

ASubit 2 4fi(D^^A^n y h (8 b i t) t?HI 

7^7 h2 3<7VW v;Pf7^Aft^S) 

!), HI 3 t-^-Ti: 5 tc, f-^7 a Subl-24 
cO# ^^A^Ps/h 2 3 <7V^ h tf fR 8 X 2 4 fcf 3/ h 
(24/^F) I^Jfc t> 1 -*iv*f-7 u~ A*:«rifcLTl* 
5 0 C<D 1 ^/^7 U — ^ M ~ 8 

1) (3 2 fcTy h) 

WCRl~4:Wave length Channel 
Rate 

50 2. 4Gb ps) ?rl ht^t^ 0 

2) (3 2 fcT y h) 

WC Si— 4:Wavelength Channel 
S t a t u s 

(jft*) tfimm<P (In-Service) 
(Out-Of-Service) ^^^"T 1 tf 

3) b 9 — 2 4 
Reserve (^HB^W h) 

hMOrt, ^^A^Pyh9-10, 1 
*0 3-16, 19 — 2 411 ftJf*S»0>*Jf» ^"-t 

*3 9> SA^l^flSfWMUXA, WMUXB, ft* 
$£#&1 — 3 {cmtfbtltcO S CM y^7x^OSC 
I A, OSCIB, OSCIWl-OSCIW3C^> 

xm%&£tiZ>o m<0'<<< hflMRf*, MC^y n:t» 

[0 0 3 7] tt*5, OS C<D&s<^ hff^fiCM I (Co 
ded Mark Inversion) Iff-g-flS £ ftXfcm £ ixSo ffio 
^ T„ H 1 1 COD S 1 7 — &<D9 n 5/ ^itfitli 1 . 54 
4X2Mbpst4^ c 0 8lt Hlf^i3WS*eiS 

gtwi, ?S«^S^Si^SWMUXA6oP»«^fr^ 

(a) cO_b^ (WEST^fcEAST) ^tJ«T^: (EA 
ST^^WEST) <7>««Sr-ffftLr»fifeLfcia-e*> 

io(D>>x^7^^itv^ 0 ^e^sawico^t 
fta*«Ar, ^LD^feta^snaii:***: 

5^ tfy h — h 1 0Gb p s tDS T S - 1 9 2 ft #"C^ffl 
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*nrs*««*ii»Mo a i-cfuuas turves. 

MfMo d ir LXfL LiNb0 3 iBfiSrfflV^v 

(OC- l 9 2ffi^) fit, 

— ^^jl— 7U (VATA1) i-A;>j£*x£ 0 VATA 

U 2 -2t§*t^o ^~^2-2il y-K 

w i ojteamitw i ©*«*auj«o sw 1 a^m* 

Jtil>oc - i 9 2fS ^(o^m^^^f-t^a 

-^OSC I A[-A^J^^6 Q 

[0 0 3 8] -*\ ^y72-5t^^nfC^ 
1tTy*T* — $ (VATA1) 2 - 1 \C Xti 2 *bfc*« 

^^a-/HWMAO*v/^/l/^t3 - 1 CA^I £ 

^ftT n^^^a-/l/VATA2-VATAn^ 
bA**ti4ftft^»tt5*fI*i«[ft*«-rSfc*^ 

■r;^7 P ^t^^^-/HWMAIi, TtiSS^fiff-^ 

^ hry/^v^a- /wTWAAtcA^SixfcjKS^S* 
«#n cpu4- i tj:oTfMWS*t5«ra*rv>^ 

DCMT1 l^»«fi77^^DCFCA^JWo 
»**t«^r>f/<tt, ^DT^TWAAt^yy 

-OT^/LWAWl t^ftl^*— * — K*77^^S 

*t ft*p s tt ^ #m £ fc ft ^® a t£#m 

n> Itii-fy 4 - 6 l-A^£;fr£ 0 **/7 4-6t» 
i-A^&ft. Ty^TWAAta «9tS*g£fttf:ft; 

<D#£;3I(1CPU5- 1 KA*S*b5„ CPUS- 1(1, 

h/ur^9>rif 5- 2(cj:o#&ixfc3t»*#» 

ff#<7);*^ h/Uffi^^*£^SU VATA 1 (DC 
PU2-3icS*Srjii*P-r£o CPU 2 -3(1, rtf>ffl 
ISfi:|^t^7y7*-^ (VATAl) 2-1 

7I^Lt^yjyK^f>3f£ffi (ftx.ll 0. 05n 

m) ^SgXL^^itliimfl 

BrU PTIEftr vt* — * (VATAl) 2-10«g 
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[0 0 3 9] — 7t\ OSC^f>^ — — ^OSC I A 
2-4^*^^2-2±«9S«Lfce»IW!lP«*tt, * 
tf* hT^y^^a-zUTWAA^O SC^fy^"7x 

— S C I A4 - 3 \cm%n£tl£o OSCIA4-3 

70 — * (VATAl) 2 - 1 t0j*«*«r**:U: U }fc{i# 
^3tv^f y^^f TWMACA^I J: 5 \~T%o 

— yj\ OSC^^7x^OSCIA2-4^^ 
K»*J»fS»«:Slt*ofcOSC I A4- 3t±C*L£m 
E O 4 - 2 ICfiS <9 , Kl5 10nra(Og 
aWJ»*fi#«-**r* 0 WDM^7 4-7H, C(7) 

[0 0 4 0] O SC I A 4 - s*Lfce«fw»« 

* (O S C) tOF*U 3»J8*tt/£V^>r AXnyH- 

^ 7, ii, 12, 17, i 8<Dmn ^em-wi* 
^xAaiffl#* 5 afsi-s««) ^^^h (hu 

BA) 8 0t-/^y Ki/])7M^?-7i^OH 
S 8 - 3 dStfeJ-U 77-A^t±ig|5ALM8-5t77 

-^*m^tTfcnai:#J-, hub8-2^ihwi 

£*l£ 0 ^^a-;WOSCI A2-4, 4 

- 3 &t>*0 SCIB6-3, 7 - 2 £ HU B 8 - 2 c^ffi 
H ftx.fi, ATM-^/I^"Cii{f *5lTto*X, OSCIA4 
-3, OSCIB6-3^0HS8-3t^rait 

^ T/Ut*— *X*mim &fft>tl& 0 OSCIA2-4, 4- 
3WOSCIB6-3, 7-2H HUB8-2A^ 
E^ffiiJWfflATMir/uS:SWSi»? , ATMir/uco V C I 

fc H #^-zi;y h**P><ORW*JWfflft**:*rt-*5 ATM 
t;HbtrHUB8-2^t^o HU B 8 - 2 ii, 

#oscioW^ff5o #osci 
£tix< 5ATM-fe/^vc i &##f U -e^rt^ic:^ 

CTOHS 8-3^ffl^HOSC I ^<7)ffl;b £riltR 

^MON8-4i:(D>l'V^7x-^^t§ 0 77-AA 
LMS-Sft, #3.^-/ h^fc©77-A«#ro»a» 
(/fSglMCA^^^ h£<7M — ^ff-^-Oin 

^-^CO^fB^^-T^o ; t:^MON 8 - 4 (1, HU 
B 8 - 2 d*e>ffi*S*L*MCA^^!x 
SrXtATM-feyi'^bffifWSrfttajU, »J»^fr5o * 

^C, ^^^MHitt77^ff«^UTMt 
MbtHUB 8-2 jca^J"f S„ 
[0 0 4 1 ] HUB 8 - 23&»fott, #fflr«dS, */«*C 
50 f»S8-l^fC, *«*"C*>SOC- 3«# (1 
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50Mbps) ^totfllfMa n a g e m e n t 
C omp 1 ex (MCA^^ y h) — i£ft £H£ n M 
CA^^htU (EO, OE) 9- 

K««4:*S»SIJS*L5. K*«liOH-MT 
RX9-2ici^ibn, KcOM3S^ff^n6 0 

[0 0 4 2] -*\ ftfi#fi5>Ht3£«WMUXA^SfB 

/V (RWAA) 6CDWDM*^7 6 -6"eEaSJW3tfI 
# (ttft 1 5 1 0 n m) U 6 - 

2 - eaftfs -^ic^^lto s c-r ^^-7x-^os c 

I B 6 - 3 T*J»iSi-5o 3Efc* OSCIB6-3ft O 
H S 8 - 3 K^)*«S:»»l, HUB 8 

miim**-'<^*s Ki»«l^<J^TCPU6 - 1 

tt&ft-c*so % »*t«7r^/<DCFt««Lfc* 

£#fi#P§5£BWMU X A fc OBB*)*-*- K*!7 r -f 

<#so %eisgiBw i «>*flr#afli « 

(ORWl) 1 0»***-C*SP I N7* h^-f 
K(PINPD) 1 0-l-C§*^tl, I 0Gb p s CO 
STS - 1 9 2fS#i^3t«SC3E«lStb5o 
[0 0 4 4] I3 9f±. ft^JHISKOfllfifcSrS-rH-efc 

il, |0]g|©fl^(Z)v'x^7^OPT - I N 1-4(7)^ 
"ffta^fcAAU K3 lKE«Sixfc* 

^fy^yr^v 5 ^ (lwawi) 3 i ica^j 

t5 0 WDM^/7 3 l-7ti«M«l*fll* 

(5HW 3 l-3TMt«« 

^M^tt, OSC^f^^-7x-^ (OSCIW 
1) 3 1- 6ia*^W 0 OSCIWlIt r^gffl 

ft«IW«««:*tf^^A^i3y hs-i o, 13-1 
6, 1 9 — 2 4«r»«U, *cofficof(f«SrOHS 3 2- 

3— i3&flli-5 0 ft«BLfc«f«tt, HUB 3 2-2 
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[0 0 4 5] ^mufPff-^^SrttSio/iO SCIW1 
(3 1-6) -CI3\ HUB2^yh32t^ra^3; 

T, CPU3 1- 5lilB||«tSrttiU, Bfj^r>^3 

1- i, «aryr3 1 - 2<Dmm^tz¥&mmi-z>o 

WDM^7 P 7 3 1 - 7^#tt3*Lfc*>ofcftft#l:ttfB 

cpu3 i-5t»i»Sii-5Biia*r^3 l- 
v<? SM\ l^c< c pu 3 i - 5-e$W$ti6iMryy 

3 1-2 T*St^*ii|SSttS 0 * It, WDM^^^ 3 1 
-8 3 1 -4-C*«*fc«»StLfcfi 

ffiM»ff#-tb'&RSn. OPT-OUT 1 ~~4fabmJj 

[0 0 4 6] m 9 (DittpMfwite. \-o(D%4 i/y 4 

Ix-y^ri/^SU (LWA) 3 1 4" 1 0(Dis zjl/W? b L>X 

[0047] g| 1 0 JS. El 1 (C^ElTF^tlX^^^^ofc 

^5>ttOC-4 8W#«#a*A*S*u5„ CtDftff^ 
ft, ^fefE^Sl^^^— A- 4 102. 4Gbps cO)fe/S 

m^*^ (o/e) 4 i - ika^jSjuSo ^<o*/m 

a**SS4 1 - 1 ^6>ft2. 4Gbps(D7-^t2. 
4Gb p s co^ ra y^^U^Stt^o f^0#t-, H2-CR 

wi,tijr<-s^v vmm#b*(Dffim&*-s<-^y k-t 

30 y^-7x^OHS4 1- 3CA*^, HUB42 

^flWiSbhS, ^ftfll^ at***^^*— ^4 1 
ffl\ OH S 4 2 - 3 i:A* t S i: 5 fCS< fl 

[0 0 4 8] ftui£LfcJ; 0 OHS 4 2 - 3^(1, ;t 
w<-^5/ KffiMStf^ 9gi<9 ^fTfrJt, HUB42-2T' 
[1, OHS 4 1 -3^>^(^ff^(D^*$rft5o HUB 4 

2- 2*>&B\ tfi«/iafM4 2-l^L-C 
MC^ y NcDHED^i/a-^4 3 |C3tff-^£ 

htl, 3fe/««SE«»4 3-3|CJ:oX««fI#fc*» 
^ £*l£ 0 «*«»te*»SttfcflMRH:, PC I 4 3-1 

H-MTRX4 3-2tt-^^K»a^tl6 D € 

^{tt^SJWf^fi, ^^y-/u**^ it^-yt^ 

[0 0 4 9] OHS41-3I1 m%/%^,^4 1 - 
2Sr*!)WLT, 2. 4Gbp s^MOC-48M 

m^-rso (oc-4 8) ««s 

50 [0 0 5 0] f^gj-Cte, MIS^^a^MlO^x 
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^7^1- 1 6 5td!E«$ft-C^5o 
wWtilfil©'>*/V7O0HS4 1 - 2^£bHUB^ 

[0 0 5 1 ] Hi 4fi, |8WRWAA[:|^t b ft -6 C) 

s c i b 6 - 3<D—&m&$:^*rmx*hz> 0 o/e^v? 

*-/u-6-2lcA*UtKflUBIfPfll*H:, ««**»6« 

^tezhtc'r-* kitm^m-3\,^ 

XikfttZtittirv y ^«*35s-tn-en CM I fn-y 

2T7^-F^, 7I/-APl»|{[f5 3ia*Sn5o 
3lcA*j£ft5 0 .AHJWSBS 3fl, KffifflWft-^ 

*\ PG 5 411, CMIt^I^ ft fi h 2 

«tfci-5 0 itfSfttfc^py^tt, 7i/^PM5 3 

*1?-5 8^A^£ft, ftr>:/ffle«flfl#p«* (WC 

F ; Wavelength Channel Failure , WCR ; Wavele 
ngth Ch annel Rate, WC S ; Wavelength Channe 
1 State) «ffl^iX^ 0 B I P JStJfpR 5 6 II, 7 U 

^6 1HAAJW„ irU-^ ^ 6 1 (Cfl^U— ^a>£> 
AASh5WCRWCS*©Ea#J*«t (/n^ 
a ^ ; provision £LT^£ftTl^£) ^IHC<AA^ 

ntv^„ cft^ji, ^3isjftf^i-5 y^ 7 h 

ff-g-^v^Tn^Sr, Ni:<t^k-^;5^pjr^y7h 
?x7S:^UTAA*li5^/^^ K (Override) ft 

/^cpu4 - 1 irtfw-r^ 

[0 0 5 2] Jt«*5 7fC*5Jt«^y =r 4 ^ y 9 <nWt 
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Wff^WCF, WCR, WC Sco-etL^nSrfSrfiFW 

5 9^bWCF, WCR, WCS^HUBA*^^ 

[0053] m 1 5 0 8C7)TWAAi:^(tem)0 
SC I A4-3<D— H"C*>5o TWA^v^ 
— O S C^f y ^ 7m' — ^OSC I A 4 — 3 f±, V 
/0 ATA^-^OSCIA2-4J;i3 WCF,W 
CR, WC S(Be«ffl««-f§-«:ftttBlSo — 
-^^^b^A^irLX, WCRROTCStSltaSo 
WCFl-32ft A-F^xT^ggt^l^^ 
^lT^t5fl#-e*)^ ^u^tt'V^ 7 2icA^/ 
£ft6£r*ic. ^-o:y^«ia*B7 1MA^S*15 0 ^ 

U^l^ftiiJfPLTWCF 1-3 2&£mLxm£}-f%£ 

20 54--t~6 0 *fc, 19Mbps(OATM^y^7x-7 
j^fett^n tTS^g >S57 3|:WCRWWCS^AAJ 
ft£ 0 C-T'fl, ^(DAA^VAT^y^^ 
j6»fecoA*4:«0»*.S*>5^S2pj»fStt5 o 1DC<, 
WCFII^Ltt^ KK^^fTfotL, VAT^ev 5 ^ — 
/WOSC I A2- 4fab&btlX< §WCF?:^f 
^u^i^ 7 6 i-A^i"5^\ t^^^^^A^^:^ 

6 f^A^i-s^^R^snSo 

[0 0 5 4] ^fhl^Ltt, ^/U^^U^^-7 6 (C 
II, VAT©OSCIA2-4 ^&©E«H|lttt^ 

3 >S5 7 4fl, #e»fM*Pft* (WCF, WCR, WC 

s) k LT^gdJ; 5 fr{f^A^£ftT^£^£^-^* 

[0 0 5 5] -wl^:/^^ 7 6(1, Cft^WCF, W 
CR, wcsoE»WJW«-g-Sr#*LT, 7 
ffl7 9i-A^-T6 0 B I P«H£|$ 7 5 fl, ~?;V?-zfU? 

40 [0 0 5 6] 7 1/- J^^ffl5 7 9 1-11, PG 7 8^^60 
^Py^^AAJnSc rcQ^P.y^|l, 49MHzC0 
%>M%* (XO) 8 2^^tB^^tl>/i^fflK^T ? ^^/WP 
L L 7 7 TMifiMML, PG78t^o -y ^{M-MAPI 

^1r7 6 i^PG 7 8frb<D? P y ^{f-^-^A^L, ^/U 

#S^ft5o 7 U - AM 7 9 t'^ ^ tl/cf - ^ 7 
Afl, !?0 7^«*ti:tCCMI«F#ft»8 0i: 
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[0057] El 1 6 fit, 0 9 0TO^»LWAW l^v 5 
a-/KC-^|:n50 S C>T >^ T7_-r. — X o S C I W 1 3 
1 -6 60— ««ja*«-*-|S-Cfc5 0 RglOOSC I Wl 
31-6 li, Hi 4tDOSC I A2- 4(DM£)km 1 5 
«DO S C I B 6 - 3<£>A^ £ £j£MLfcJ; 5 ftflWti: ft 

/E^v^-^9 1 tcA^J^ti, ft 

t ^i^CM I f ^-^9 2 CA^^tltCM I 7^ 

— KSft* -^ttO, ^ p y^fs-^i & 

a9 4ldA^£ftSo »i»9 5lt ftffiELjtJ; 51-, 

5>"Cfc«9, PG9 3(t CM I 7*3— KS4X^HU^>*5C 
ny 9* «||«9 5^&(0^ 

^^7l/-A«9 4l:AM5o 

[0 0 5 8] 7 1/- AWIJHasi: &ftfc«««*G>E«ffl 
PG 9 3T-£j&£ftfc^ p ytm^rb t tic 

T^f/i/ng 7KA**ft, #E«ffi«pfli-9- (w 
cf, wcr, wcs?) ic^fi^stiSHs. ^y^-r 

if y M±Jfc«BB9 8l;iA;*jiSft, BIPSfS9 6^7 

««K»Pf**tt«»«9 9^{fcjf £ft£ D 

[0 0 5 9] iRftffg 9*>bU££ft£*ftaMMr9 

19Mbps ©ATM^y^7x^T^o fcf^ a 

cs^ti/^^io2iaASti5 B ttt, i*ic<, 

^kA^ftS^— Kft*l-J: p 
[0 0 6 0] Sfd, trv? 3 >-ms 10 1 fi, SfS L/c 

B I PjH#£M o 3fi, -r^yu^ti 04^ 

e>m*Sftfc«^e>^y SrBE^sto, dft£^y 

If y h £ ltv/Ufyi/^f 1 0 4CDA^fIIJi-7-Y 
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[0061] 7 A£fd£gB 105 \a** mmm 1 0 9 

ftfc 4 9MHz (Dmmm&Ti? 9 /U-WiC&ffl 
«IJ*L (DPLL10 7) , ^ay^«*|;i*jaSftfc 
(PG10 6) {f-^>A^£fU 7^-A(D^M 
£ft£ 0 *fc, fKriSLfc«fc5fc:, -<n?ny2\t^r\Z^ 
10 4|:{)AAJji, If^fi^fctfx^ 

{S#tt^ny*«*4: fct^CMlW*fb«l 0 8Tfl 
*{tSft* ^ p fit i:S<3i E 

[ 0 0 6 2 ] 0 1 7 11, 0 1 4 -Ell 6CQRWAA, T 
WAA&t^LWAWl i^tt^tl^OSC-f y^7x^ 
^OSCIB, OSCIA, OSCIWUt-^s/ 
Kv"U TyK>^7x-^OH s £ tfM x£r 

[0 0 6 3] R||g (a) t^£ft5 £ 51-, HUB*^ 
a-/KDOHS LS I tTWAA, RWAAWLW 
^ AWl^tOOSC-f y^7i — X(DO S C I LSI 

;frft5 0 a«tta*rtli:-rSfcftl2:2#«04r-^/P3aSK 
[0 0 6 4] raEI (b) OHS^^OSCI^fl 
try H***— Mfy h-C*>9, £ft£tftttW-«-i:fc: 
-t<D»(Cfi^— ^iMBKo 7*— ^i*. 3 2/<-T hh*) , 

[0 0 6 5] I^HI (c) fi, O S C I ^bOHS^fS 

^tis -7-*— * Ltzmvh& n z corns m 

H (b) t I*»lC|PI Cf-^JSatHo t*5 0 , 

- h try ha>e>tt* 3 

^y^-f try hy^t'y btf 

[0 0 6 6] H 1 8 *«*#«ffl*««*fflV^fc* 

KS^se^ > * T A E- *5 ft S fS ^w^^t 

[0 0 6 7] PH3^^ftg#fiei^v'^^ 3fe?K^ 
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hr^TWAAt, 3te«**re» K* 
77^^feSKSMF^ *yyr^RWABi, 
i£&SMF^ttk*b£3fc>l' ^r^LWAW 1 

ftff -fHQj&SPO S C I A, OSCIW1, OSCIW 
2, OSCIW3WOSCIB, IpJHTU^SJV'CV^ 

r>^TWAA"C*«**Lfc*fll*f4, ei^SSSMFA 
£fc»U ^yy^VTy^LWAWl CAMS: 

t£iitits<y—&lt'{ ^^^ory^LWAw i 

S*iTi£{5S*U ejS«SMFWl-CIBI«te«*«:*H- 

5 Q 3tft»^ea»sMF*:e»*ixan^tt. 
MF(oa*tj;ot/i>s<ftofc*(itt*r^"e* 

ASE (Ampl i f ied Spontaneous 
Emission) H*3&**«*tef«ni Sft5 B *»* 

So 

[0 0 6 8] gSBSMFIt -Jtt^tt. 

ggftE (SMFoog£) as»ftofc9, SR««>IV^7 
t£mw\zxy) s )try/LWAwi-3, rwabii, 

[0 0 6 9 ] WDMjtfflff^^T 1 A-CJL IfiSkWf 1 ^^ 
■t^/MCj: 0E**JW«* (S Vft# ; Supervisory ft 

>ryyLWAwi-3, i/yry/RWABm 

VflMMOSC I Wl— W3-CB'J3aft3aSiX-C, * 

[0070] m i 9 a vh 2 o mi ^>sft#sfci£ 

v'^7 t A^fflV^P>tt5jKS#fiffl*ia«» ( TWA A, 
LWAW1-3, RWAB) 0>flMEE|-CS>£ o f^H^* 

oT, £{f^* (OC-48, OC-192) 2 
<om.$Lfflfflim-% (S VfB-g- ; Supervisory it ^r) ri s _hffi 
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; E r K-/77>f/^*ll#1lr*^«* ; 1 5 1 0 

nm) xm&ftm&m£ftx&m£tiz> 0 
[0071] «***«*^*>f >7^f>r^ia^ 

tSd:, 5fcf\ WDMl*^7iaotSVf|^W 
ttW^ttSo l*fcti£ftfcS V«»ttlSI^ WDM2i?y 

v«#«.«» (osci) -e&s^nSo ^lt, 

Fdtti^SftSo 

[0 0 7 2] WDM 1 -CS Vff#tfSEifl|&fl>ft;fc}fcfi-^ 

^ tttr— A^^yy^ (bs) i{-At)$tiZ) 0 :<obs 

*«*^ff©^l7-*:, 10:1 t:» 

tt1-5fc<0-C*>9, Ny^^ (ISO) licfi, 1 
o : l fcij>ttSnfc#«#0>5 *> 10/11 jftSfiiSffli: 

[0073] BSIT'10 : 1 £ *Lfc#fB*<0 5 

1/11 fi^^^^ffl t LTWDM 3 ICX^ $ 

nx. £flr»a5t©tt*fi)i»3ft*»5i»*»*t, 

K (pd) ii?g:ff£tL£o :^pd i "CSfSSix 

fc±ft*^«#l^</Wi, AGC/APC (Automatic 
30 Gain Control/Automatic Power Control ) ^ 
tfffi^ftEDF 1 (E r FW7 7>f^) — 

[0 0 7 4] T-Y y * 1 lC»&ftfc*«»M\ ^(D 
<D**«*BT?**EDF 1KA*S 

fift'*?— ) 9 8 0nm(DffiMgW§^f 
-^t^KLDU, tnfni 4 6 0 nm©HJAS 

d i <D*^«r«*ii**«Bfii^!7«-3a*#ej*L*ttfLD 
laotEDF i \cAJj£tiz>o :;t\ wDM^y? 

^0. 9 8WDM£3S«£*LT1^5^J1, -^^^^S/K 
>:/3fc (9 8 0 nm^f:tt0, 98/im) <D/<V— 

50 DM^7 P 7^ffl^T^§ 0 
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[ 0 0 7 5] LD 1 \*mtt$.&& 9 8 0 nratfc^ E 
DF (m/U tfr>i\ Y'—~/ w 7T J i ^9 8 0 nm(ORlR 

£Sft£Wg-r£o E D F <D 9 8 0 n miglB«ttttlbff£ 
ffittM (jftft«) jWRVm*)^ LDKDMiSfi^ 

9 8 0 nm(Z)fijg3t^ttfflt6:i:^i^tl^ 0 — 
LD2, LD3co#>'7 p 3ttt, tft-pftfiitfrlR] i 

*¥#ffli£«ttL-c*5tk edf iK«iesnfc**tr y# 

-A^^y^y^ (PBS) S21J;oT<Bjft'&**ix4fc 
ft, Sifcfr<> 2ootf;x:/5t£^/&T*££ 0 ffi 
jft^tSjft^tf^ftte* WDM^^7i:J:oTEDF 
[-S^tV^o LD2, LDS^^PBSiC/fyy*^ 
SfcftcoeiSIKH:, If^-Y KLD2, LD 3 

com^i-^^^y* (i— <Dflii££:«ff-r£ J: 5 

ft, Mft^r^^**), l^^PANDA7r 
mf^ae^ LTtefflSft, LD2, L D 3 (Dtfi^ftH: 

te±m^<nfcffi*fokmjjfo\zmff'tz>&s ld2, l 
j i/Ti/^(Dxtim^M^xmft^-z> a i sont 

LD2, 3 O^y^^Ita^SKCf^CSlt b 
htV^o Lt^U LD2, LD3^y^Sr^lr 
ft V\, t£oT, *W**"0I±, PDl(ii;o 

coj; ?ftc idSjfi^S ^«#<DjWR<oA*^l7— U' 
^Sr*ttltSii:i5ffl*f, AGC/APCffl^ 

iitcs^-c, Bsnano: 1 {z^^ntz 1 ^ 
/l io)A*^^^ffl«S#l)tli, SkMfiKfi^ 

^y^/l^ (LWP F ; Long Wavelength Pass Filt 
er) &mffi-r% 0 9, LD2, 3 cDzK^ftcD 

i»«5*Rv^, PDHS±«# (SS^fift) 

[0076] EDF1 ^Jf ffitafeftO^*/^— 
Sfcft^, 9 8 0 nm(7)^«g^tt5LD1^14 
6 0nmW«g^f^LD2 > LD3^ffifflStl 

-CfcS. *fc, LD 1 H:»*»jBK«[fflSn-Ci3 5, * 
E D F iCftWi- AW1"5 $ nfc^fll* 

^±#*g(^^^-t-^o ±ff"^EDF 1 CDEDF^A^CD 
(Rfctt* ftE«^*eiSBSMFSre*LT 
yt'<V— dS/hS < ftot^S 0 EDFt* 

ilSttkftftl/^ EDF^9 8 0 nm9«m iS*I"f 



Wf§S¥ 11-312848 
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*S-e#So fc?C U 9 8 0 nmSteM, >^ft 

/U^-fc^W*^^*^*— t-aE»-r*j»** s , 1 4 6 

Onmff«l:Jt^ ^«*>a<D-e, *fS-^S:tS*Ii-5 
BRM, ^5^9 8 0 nmf«Tl|(gt, LD 
2^LD3^1 4 6 0 nmW«-Ciitt't" 5 A 5 l-LT 

hp^, l d 2 s LD3^ie*ffiii«jie-c*) 

0, EDFSrfi*LT*fc3tfS^SLD 1 CO^^ft 
T\ SN«r3&{fc£*-fi::, fcSSftlf «*<xfc«t^ L 
D2, LDS^aKv-^jt^io-CilBSixacirlc/j: 

5 0 LD2, LD3^gSgT^6 1 4 6 0 nmSS( 

icis«t4EDFoit(i«Mittt, ;-rx«)«tm** 

4Wfi<, *:ffl*<©±ft-»Sr#5c:tAStt|*6 0 9 8 0 
nmLD— & (LD1) -e«j«3tit*B«fc^Bft 
3t<7V*!7 — ^S#btL6ft£»tf LD 1^)WLD2 £3 11 

jK*ftv\ 

[0077] 02 111, EDF <Z)HljgfiNfi<a £ £ 

bbtzmX-fo&o mmi^^faZ £ 0 EDFiCfL H 
flHtS*LTl>5 2 0(Dft«^fe«3, loft 9 8 0 nm 

ffi-^fe^, y ion i4 8o»-efcs (jWiWisp 

tCfil 460nm; 1450—1470 nm£rfflV^ 
5) 0 9 8 0 nm»Wi^yK (E D F 0)»iKW«) 
fctl£ff9 7 0-9 8 5 nmW15 n mCDi|jM£r t> ot^ 

5 3 d Bfifl»s»a£jjT,S 0 L*»L, /JO-^ftOftft-^ 

[0078] 1480n m*tej@j42^> K (KUXfiMS) 
^(iffl 4 5 0-1 5 0 0 nm(D50nmJ)^ £ CO 
l*k MStSBS^LD 2 t LD 3 Hit 1 4 6 0 n mff ; 
1 4 5 0-1 4 70 nm^t^ fl itRWW^ctS^JfiV^ 

±4:#1ltlc!(l^g[S:*L, »*«ft*«fWBS:WJ: 5 t 
-TS^i-B, 1 4 6 0 nm»ffiffl« o 
[0 0 7 9] 019, 2 OtDlft^tCfc if5) e EDF^v? 

2^ii®L, W = 9>f1f— GEQ 1 icA^J^n 

frMmTZfztb\zmtfbnx^^z>o geqim^^^ 

^ 1 frh&m'Oyt&hZb. EDF 1 fiCcoMO^tl-^t 
L®^(^Si^L, ^SgLTL^9 & Lfc^oT, EDF 

K^otLl^o ^:t, ^co^s^i^i so2^lS:it 

T, E D F 1 (Dl^g^C^ 5 i: I TV^ 

5c S fc* M^CO ISOHLD2, LD3 c^>M "9 

3t>r >^-r yr^LWAwi 60A^a(-53:tt ^^trv^ 
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[0080] GEQ1I1 EDF CO^-T V^tt^^tlfk 
i"^Al-KW<biX"Ct^> r >r^^"Cfe J 5o EDFW 
>«H£teia2 2 (a) t^StlTV^i: 51-* 153 0 
nm~ 1 5 6 0 n m<OB"CttlTo fcJ|!f«>»tt4:W LTV * 

M«)*f*<li:ii«»jfl s *4o t IS V\ if « Six 

#«ft<o#«#0v* r? -jdSiRi o x v >ft < r teft & ft 
v\ k^%3i^ «*ttlc*!7 — ^;MSM5i:s St. 

4-C^l7 — «r±if sr. fcas-c#ftv^ iCftotLS 

5 0 Sot, nt*»K/>rxK*t-r5flr»o^!7-«)tt: 

5. GEQ 1 ZWtrtX^ EDFCD^ 

^ >(D$iM(nmt^£zmm&te<'t£ ?^-tz> 0 g 

EQlli, 12122 (b) iZT^ZfrLZ) £ 5 EDFCO^ 

C£T-te3ifi*tfSiS< ft5 J: 9 i-K^t^n/c^^/^^T- 
EDF 1 T-tgB£jft,fcffi«#fift 5ft^ 
^^^tdiii-r t\z£oX, M22 (c) t~*H-J;5 
ft, JW»i:7?y hftWtw^ym-tJp-e* 

PD 2-C$3teLfc*tSfcJ\ WM^^tLTAGC/ 
APC^-^rL— /HCA^SttSp AGC/APC^^a 
— A'-Cli&KPD 1 -eSftb^l, EDFl^A^St 
(D^!7 — k, PD2T*gff LtEDF 1 CDffl^flB-eOA* 

D 1 -3<D#^:/ft<^t7 — Sr#JfflI-ra o £0>J:5fc:L 
EDF ltOSib^lJ^J^^AGC/APC^v?^.— 
/HCTfTfoiXSo ft&\ APC(t #ie*HLDl- 

3 <DM*rtts<y~&- facte z J: 5 Jc»j«-t-s t cox-fe 

oT, — jRftldtt, LD 1 ^jtfcSVMl'W 
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[0 0 8 1] GEQ 1 CEDF 1 rt»C<7)fcti;fc £iiifl 
t?i^AGC/AP C^v 1 ^.^!^^- hv^s> ^i~a 

^trt, #**©^!7— irfifeot^sr it, g 

EQlCiS^^a^fcfiriCJ:?, GEQ1 
Sriia-rSHfr^a^Sr^-r- K^y ^ LT^IEfitftAG 
C/APC755T^ftV^^^T^a o 
[0 0 8 2] ^W3?>ff-«r*5i*«)i: 

5ft*u^ s *a. Hi 9, 2 o<^jfig#affl3tie*B«-e 
5>^bftv^7?fc5^, y-r >-^¥±at-fto-c^ftv^ 

ftl\ Lj*»U WW = 7>ff"S:ttlLt, EDF 
20 3t«*^ftfflLfct Lrt. ^^^^ VT^^fiDlBB 

[0 0 8 3] Cco£5f^ $t<O s 7<{>T>-?<Dffim'T: 
AGC/APC^ft^fi, ft^y^ ^T^UlA^ 

i/xTJ±<Dffif&{^£<>xm*izmte& 

9-f yrv7 p i:A*tS3tfSf^^!> f -u^5- &<d 
ffliii4e)4v^e>T*fcs 0 l*>u *>f >r> 

^LTIi, ifoj: 5ft*tttRtSfttfc, HCJt-f 

-f6^*«a>fe-eab*. agc/apcb, a^^ss^ 

A*tt«#*Jt<oA*u-<^365»*;5i:, EDF^bH 
{-ft5o A^^-</^^jSv^t-i:oT*'Y>^-r^r>7 p 

(^S^a*:) tt, pT*Ty^— ^ (VATT) irA 

jsjr. a*^*s< fta fcafi^y— asy ^ y 

hl:it5tAGC^bAPC^Di!)t^5o 

#EDF (EDF 1 , EDF 2, EDF3) CD^-f 

5^ y (dB) ^ftds— *i?fcnii*U#cojft*4*tttt*»-e 
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%%<DX\ EDFKD^y (dB) <Dl&T&&&&m 
B«H5 (EDF2^fcttEDF3) T*** 5 o 
[0 0 8 4] pJ^T yf^- ^^n.— /W-IStt fettS 

I*Bit5Ct^#5t)^ AGC/APC-C* 

*i5 0 PD 3fc±oT*«£;frfc#ft*0V*!7 — 

li, ALC^^ /WzA*£*x, %m^<o^u—u^< 

ffiflt^rv^ — ^ (D C M ; Dispersion Compensating 
Module) (Dfr1grt$m7 T -f '< (DCF ; Dispersion 
Compensating Fiber ) l^SS^Ute^ V — U^/l^jStJt^ 

DCFrtl?#j||»»*«:ti:iV^a«^l7--l/'<^*r 
WSMFJ;^/h$< (*>!3-4/im) #'*!7 — ^H^i" 

Sfcft, #«H**«i*3»s*4U*i-v^ Vt^x, DC 

[0 0 8 5] DCFia»Lft*«*B, 
**L, PD 4r-SfS £tt£ 0 C C X<D%it¥r(DAt}^ V 

ftfr^ DCM;d5*WlTl^££, EDF 1 

So PD4T11 EDF 1 *>d(03fcflr# (ttS 

^DCM^iioT*TV>5^^ : £ : ^^WW1-^/c 

^t*liU EDF lUlfcttSWMi SrffiT 
l^tt, LD l-3^e><0*>^*«>«i»*:ilH6T**B» 



(15) 1 1 - 3 1 2 8 4 8 
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[0 0 8 6] PD4Oa*8*ttH2 0«)AGC 

^•^^-/H^A/J^n, AGC(?)^^(7)A)]l)t(f^ 

y—v^/v&^TLZ* BS4«rfailLfc±«*tt, ftr 
-< y * i so3ia^^, i 

S03(i, B2O(OEDF2-n^^^^2i^0E 

^«>-t1^5fc<D"t?*>4 0 I SO 3 ^ililLfc^ff-^fiE 
DF2"li:A^^tl«i^5 D EDF2-l^y 

LD 4 ^^^^^^^WDM^^^-e^ff -^IC^jfeS 
^tEDF2-li:iS^ns 0 ::t\ BU^LfcJ; 5 

fc<£>T\ 0. 9 8WDMtiS«^tlrv^5 0 ED 

F 2 - 1 n*5V*TM\ 9 8 0 nrafW#yy*^'Cli 

BsftSfrfcixSo W3*Lfc± 9 8 0 nmS-ei±;^f 

E D F 2 - 1 fCAlt-r^^ff 5fcl^ 1 0 k mi« 

<?0 60S$^>DCFS:iiiaLXV^^>-C% 3tft*^t7— ^5J( 
*SiXtl^ 0 DCFfiSMF|:^X, 

1 0 0 0 ps/nmgS^»»n 
fc#>(C|S, DCF©fi*tt, 10dBS«l:t45c E 
DF 2- imA*S*i5»**«*tt, :wi:9^^ 

V>T, y ^ 5. LD4fiAGC^v : 

a— /u^Cco^^— K^y^MWSrSft, EDF 2 - l 

[0 0 8 7] EDF2-l-eif«Stlfc*«*tt3ftr-f 
y u — ^ I S0 4*»iflL, ^-T W » 9 -Y IF— GEQ 
2{CA^J*ixSo COGEQ 2(Dftfflli, H2 2£ffi^ 
EDF2-ltEDF2-2(D 
W>ffttfc7 7y hCtSfcft^t^tfcS, ISO 
4 ft, GEQ2d*fe<75S*f3tSrEDF 2- 1 dA^ 
l^5lCLTV^tWT\ "^JiO, IWCJ;SEDF 
2-lO*tg*ESV^T-V^fc^-e*>S 0 GEQ2^ED 
F 2- 1 t EDF 2 - 2 fccoPfl^AtbSCDJi, N F ($£ 

40 [0 0 8 8] GEQ2SraiSLfcftfi-Q-fi, WDMi?/ 
^&t>*3tT-Y y * I SOSrilifiU EDF2-2IC 
A^£;ft3o ^CDWDM^^T^^JiEl 1 9<Di£Wtm$) 

eurm*--? htfcs^^B st 2^e><z>afijt*s 

=i*** 3 bztnwDMXy? k<Dm^&, BSS^K 
«tfenT*5 9, B ST 2^>(b^7}f>'y3t^jE^i-A*f$ 

^FBST 2^^<7>^>^ , jtSr5>«ti-SftlS^f^?5nr 

5d? ^ A T T 1 tv^ - i/^^fi ^ ^fcfl PD5t*f 
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S(CJ:or, B ST 2tdii*p-T5o BST2m -<50 
*S**f#-C, tU B ST 2<BBje*«a*38#LTV*5 

^(c, pd 5x-tf>>7 p ft&&yt£tix^^\,^knm£ft 

U B ST 2cDJi[iS*j^^^-^i^i-^ 0 
[0 0 8 9] BST2^lbli, Wijjmm<DjTmr+EDF 
2 - 2^^>^3t4r#fe^-r5o EDF2-2T-J1 

jJlfchmm&hZo MSI 1 4 6 0 nm(^) 

LD5, LD6aSttJt5>4X"CV>5 0 CtU^fl^JS^J^S 

2 - 2(7>y>f >-£r3BS1~£ t^-CfcSo -<Z>fttLiC, Aft 

=*^*4iciUttfflaa*«[^ 

= y h tfc S B S T 1 M U #lt & ti8o BSTl^ft 
SB«Jt«-o^TI±, BST2©ttWi-«|:»^t5 0 

f^^ir, B S 6dS»tt&il, BSTIH^^M 
^Lt, r S /7 l *-^ATT2^L-CPD6*CS* 

CXBSTi^^^ L TV >Sfcfc 

BSTlcoajB*at«r^lc-r5»J«PSrfT5«^ 

[0 0 9 0] t^^A,, LD5, 6MBST1, 2 
^y^LD coifcll— flTCfc o X , 17 — ri*'>ft t * 

LD*kT'«uaT?*tLHr«brrt*s-c#5o edf2- 
*Sb*<oAv^i 4 8 o nm^AS^ffl$ti-cv^5 a 

T\ EDF ; t> J ^-/U2ll tlrEDF2-liME 
D F 2 - 2 ^E)ftot*iD, h — #A'<OF<<f ^^ilffc 
■fSfcfefctt, EDF^i- /U2COtii^JttlJ|CGEQ 2 
SrKttSc036S#*«jJci^x.b*vS^, ::tU EDF 
2-UEDF2-2©ffi|CHlttV>5„ V>f 

±*<, 3 0%i^5H*»oTV*5. tL, 

EDF 2 - 2<7)(±i^ftiHc>> t >f W=t7-f if— SrKttfci: 

t5t, [I] 2 3 (C^£tt£ <fc 9 ftff^fiEDF 2 - 

1 mWtt$ £ 3 0 OmWCkVxDffi;^) £fto 
T^6<7)T\ rc^Atli^^3 0%£*R£:^ LT|£5 <h , 
*6»ircfc**ft«jfc <«*.tf* 9 0mW) frglt, * 

[0 0 9 1 1 -tr-C, *fS#i5*«-t#tliif*ffl*^ft 

or^ftv^pg-e^ w = 9>rif— tifA-rs^ « 

XJ1\ 1 0 OmW^cb^lil 0mWO»*^4f %<D\Z 
MLX. 10mW£Dl^i;[ilraW(OSK^o w<Z> 
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<£5ft3ffiST\ WW37^f-tEDF2-ltE 
DF 2- 20>Jt^*KRM"TV*« o ifc, 5t^GEQl 

a^lf— Sr2«5fHRtfT^5 irV^cDfl, DCFO 
*MT#*|^tMj«r*%jitT. fF#Six«-bKlt^ 
>7-i?DCF^A^tSi:V>5^?:#Itti^o 
[0 0 9 2] i fc, EDF 1 |J ^ E D F 2 ffflX^tt-^n 
^r^£^{fcLTV>6r£t;i<i;*K EDF lflfltEDF 
2 ftij 4: * L , « 6 t v * 5 « jfi;fr 

76? aSrt6Ct^^(-ft5 0 -fftfc*,, EDFlffiJcOW 

EDF2itk C©«-ft#tti0#«***ttT** 

ittf^-e. ftJtfS»*rS«-*L-C*5fcif>, EDF 
1 t EDF 2m<04 ls*7~--X&m£!,\£t7 5Zk&m 

te&bmo ^kxh% 0 ro£5!^ y-fW=»?-flf 

JfiftHSB (Front Amplifier Part £ Rear Amplifier P 
art) S^DCM^*^^^^I^J:!3^Jift^Iie{C«^-r 
6 - t T, SR^Wi-fiW • • S»SS5«S:fTft 5 £ t 

[0 0 9 3] EDF2-2^b[l)^^«lfm ft 

Sriiiib, ^r-r y^^isos £riii&-r6 0 i s 

SrJgWrU EDF2-2*BD*HJ;oT«fiLftV^ 

*0 5^1-5fc»teRttfeftTi^S 0 Sfc, iso5^iiii 

ft #^^-$riiii$i±-T, EDF2-2 J fEDF2"U 
EDFKOEDFO^tt^^^r 

^^WAS^^SWStwtfcSo i~ft 
[0 0 9 4] :»WDM^^7 ^ilo/c^fa-^-ri:, tf— 

A^^y ^bs — h/^ 

r-^v^if spa) ffl©BM^t*^na 0 * 

o"TV>6^a : ^Sr«ISi"5t><7)T*>S 0 m*X'(i, *s 
PAItl^ 019, 2 0td^$^"CV>63t^ >^-r 
^T^^tlRlSflFW^:** 4:ftS^T\ tSPAttt^ 
5» iAtf^^:^ y^-f^ry^S^H-ht** < ?feoTL 
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l&Srli^Lybt ^^iT^Ts/^^U— KP#l£#S PA£r 

[0 0 9 5] b s 7-c5J"rScSixfc3t*«#tt:, Mfc, b 
S8CAA^t, lEil~r53fe±{f^iOUT PD7 
^CQff^[^^tt$tL^)o I^C< B S 8icg^£*t-0>6 
junction PDSfL 3fc>f >T 

^*xXV^Sfc LT^FH*<OEJ»I^J:9 LD4, LD 
5 , L D 6 , &U<B STK 2 rottfiftXKlMfPfl' 
^X., UJ^SMftTS-frT. EDF 2<n$\m*\&T£lt 

(Ds<7 — & 1 OmWgtJ; < X 

[0 0 9 6 ] B S 8 X*ftt&£tltzytin^(Dft s OUT 

Six* AGC^^- ^HC^xf — hV^y^ PD4 

SiJW-T^C ^(Ct D . A L C £rfr o 0 CWALCia 

^out pd 7 frh<o? $ t^2ii:^ 

[0 0 9 7] OUT PD7^^AGC^^^^tD 
6, RTf, ll^t^BSTK B S T 2 <Dm&%M 30 

[0098] bs 8*»64wssnTta*snfc*^fi 

[0 0 9 9] =r*^* 3&l^*^4MJ2:, ^ft-^ft 
SM*-C#5 ct 5 KftotV^S. BST1, BST2I1, 

tt, «S#fi^c (^**/MR) **1*»&8*-C<D|B-C* 

<b*-i£ 0 Sfc, iS^MIS (f^^/MSO ^9-16© 
BSTita«U«fflt5 fl 

17-32 (Dm&frn, BSTUBST2 £r^|C^ 

[oioo] b s t l ^**ixSajB**tt, fifths 

*-5HSfiS8tS 1 4 8 0 nmT'ffi* 1 4 0 mWCO L D 7 £ 
LD8^t^tlS fl LD7HD8iO^[ii*^^5 



1fi¥t 1 - 3 1 2 8 4 8 
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UB ST l^ffl51c:fcti;fci**L5 0 mfc&f£i-Z>ZLt\Z£ 

or, l d w^y^* 

CO/*?— awaf£ l + l = 2<7>B8«t-*s<or% LDW 

[0101] ifc, BST1WLD7, 8 GDl^Kfil* 
»LD5, 6©«»«*fc»ftoTS3f9, WDM 
PBS ^E- v 5 ^ — /K^WDM^y? "CSS'pR * 

tWDM*/7^Stnil SfflWt-tt. 1 + 1 = 2 

[0102] ~~T\ LD 5, 6HD7, 8 <D^MB 
ft^otV^^\ EDFI1, (WSfiLfciSfc, 14 
8 0 nmftmzfc\,^iRm&&ft<>X&*) , 146 On 
m 1 4 8 0 nmW/fy^tNCSlM 

[0103] LD 7 t LD 8 ^tii**^ PBS T^jffi $ 

^T"^' — ^ATT 3 ^LTPD 7^J: 9Sff **bSo 
^(DPD7T1i, BSTKOLD7, 8^^^^ 
jEHt-Cfcfi^S^Sr^^^fat^TfcSo Sfc, BS 
T l <Dt°jfT—;i'7y'(s<^— Y<n^L%# $ Aifi^fiX 
^&fr£5^lWrt&1zib\z* LD7, 8comZ}Z&M 
Ufc*^^*^^^— u-^/utf l OmWSAJ; < 

j»**Mxfcfc PD 6 ^©a*©J|**«»f t-tt, 

5 fc»**SttS*tafc«), EDF MdliCO^TIt 
ai£ft^LD 1 -LD 3^APCCOU"<^^<£^tt:iCi» 

[0104] B S T 1 ffl C^lgSfi ( 1 4 8 0 n 

m) «MLD7, 8^PBS(a^)ISMU 

LD7, 8SrON/OFF*-frS/f«t-e, A G C 
^ALCdtT^oTV^^CV^ 1 4 8 0 nm(7)Mg^ 

6 0 nmfflft^7 h L/l^'^{i, WDM^^lUo 

*fiSSl 4 6 0 nm©LD5, 6tfiftMt*$ 
4<45. gP^». IrraiLfcJ: 5t-s :wWDMii77 
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4 8 0 n m(/«i^E D F 2 — 2 (cA^t^ J: 9 icg£ 
ffSfl/O^fctf), BSTH^WSIl 4 6 0 nmO 
li^EDF 2-2 CJ»*Wl-A*i-« - 
<4otL45. -Sr-'C, LD7, 8 tt\ i^TftA^? 

-^se^tti^i-* «t 5 id ix, igjgftg^ 14 8 0 

fit 1 3— 1 6 0>BJ-CM:, LD7tLD8it**/^- 

li, AGC^^a-;W:J;^ ftI^f:LD5, 6 CO 7<9 

[0105] B S T 2 (i, 1 4 6 0 nmTO 

14 0mW<DLD9, 1 0 tMSSU 8 0 nmtffl 
*J 1 4 0mW(7)LD 1 1 „ 12^tt^ 0 L D 9 t 
LD 1 0, MLD 1 ltLD12tt, f *^ J £ ^ ;^LZ^/>};I 
S^, LD9tLD10©|tlA«r«^aLfct^t, 
LD1 1 t L D 1 2 ^rfiR^LfctCQ^^WDM^T 0 
7-C^»lfflAt5 0 B ST 2|il:fc5^Tk. 

BSIOXM^, 7yf*^ATT itf 
4&ftLX, PD1 0t*S3t^tl5 o tLT, PD10 

jtSB**^ & , * L D dSjEWteifcfP LT V * 5 
WM^n5 0 BS 1 Or^ft^tU^^ofcfSif^ifcO 
^K^rjttt, ^^^^3^Lt, EDF2-2i:igP) 

LD9d^LD12 Sr»J» 

<5 D ^£>£#, B S T 2 Wffl^ G !7-S:ftHit5W|iP 
D 1 0T&£ o 
[0 10 6] a*3„ B ST 2teBBL-Ctt, ffig#B^GO 
ttftfi'*!7 — *PD 1 0T**~* LT^Sfc*, $t<VB 

5 T 1 (OMMttflK , LD9-LD1 2^t(C^lBf(;,i 
SjLT, P D 1 0 ^^?r 4«C LT^l/\ 

[0107] BSTlfcS^liBSTl tBST2^g 

-*t-t-6fc»<DfW»*Slfc**l6*5, BST1MBS 
T2WLD^S]»liLDS:tyt§^7t53&^V^ 
m*^*ffV\ »»*W3Sfi, f*J/«£>LD4 s 5,6 40 

[0108] Sfc, B ST 1 ST 212, 1 o 

fc#*45^>7^>7^i: UT«**n«pT«tt 

5 S#J, 7^^BSTIt 

l0mWJ;»)tti*©/lNSv\ fp*#coa(cAo-ctBBffl 

Y^y^gftStlSt, PD5^PD6iaoT^ 



WBB¥ 1 1 - 3 1 2 8 4 8 
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£o fir, AGc^^^>f>M«yyMA 

[0 10 9] ^CT\ tft^f >T>^ffiB ST (Dm 

ft-O^S t^misX, BSTi:#>/)t©/^-^ 
[0 110] d^J; 51-, B ST^S«cDf^(c, f^X# 

«rmtLS 3, &>5lMi, iSo/cft-i' >'T 
:/:7 p ^£A;^£nfc£;i;^<57^ 

[0111] 019, 20 £>}fc-f y?>f >r >^l?fi, 



* 
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V7"J3:, «*#aft^Siix.SWPALC*:i»Jh-i-5o ^ L 

[0 112] jfig^a»(Dig*P^^oT, tfV^ 

9 8 0 nm»*-e<7>i«1SSrfToT*5#, St-> ^/-> 0 17 — 
<^*>'3/*3jS£*^3ii:ofc»-&^rt:, m^m<Di a 8 o 

#Lfc0>J&S, 02 5-efcS o El 2 5 d^Tte, EDF 

8 0 nm|(DlE)t^i: 1 4 8 0 n m $r<Dm&it CO 
t£-?T-£>5 0 9 8 0 nmW<OBjBjttt«r*JftjB'C*5fc 
#>IC EDF<DA*Pa>fcASt£ft«:frl-?T< KtSoT 
m»$tLTVN< 0 £fc, 1 4 8 0nmt©Bfi*tt«* 
fifi-CfcSfca&M, EDF(Dtli^P75>^A^iP{-^]7!)>o 

£*IT^< D 9 8 0 nmW^+5>*iL 

T*»fe, H^J£5 4V^«rl 4 8 0 nm#«-Ci|MBi-6 

[0113] 019, 2 OCtRBLfc*^^?^^r 

\cmm$tiz>o fc*ru jt^hT^s^ii, sv 

ft**:A^«-Ctt**l[3t«#*»e>»ft'r*WDM 1 , 

[0114] tftM, |19, 20 icrtftW L*:«ft#« 

»iaiS^ov^TH2 6 fr#BRLTKWi-So 

2 Olcfcfc* *cr>^-^ff^-^A^§na o 

1) pd l t«fflSnfc«I»3ft*(l»^©*A* ^ 

2) PD2T*ffi*nfc«T«*it«»*»6«>*ai*U'< 

TCO^W^ U"</1* (DCM— C93tA^7^-<^) 50 



1 1 -3 1 2 8 4 8 
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4) P D 4 nfciS!*i|(l»^*AA 

5) PD8TWttlSttfc*3*^^^e)«>K»*^^ 

6) OUT PD 7 T?tftfflSttfc«»#if ^# 

7) p d 6 , pd i o-e«ito*tbfciSKffliaje*is^-^ 

^FBSTl, BST2^&<oafi**lil«-8- 

3tft#^e^^lEl?Sl 2 0[i^n6^-^^AGC 
/A P C^e ^^-/^Sf^fSWlHlK 1 3 2CA*l 
TftfiftW*^*— 2 1 CD^g-LD l-3£7)/M7^ 
»£E*r^-f T^WEIWUliaiSl 2 2 1;: J; 0*]«PU LD 

2 3(1 #LDl-3^)lS^i/^J;^:Mt 

atw-wii, r^-n i 

2 4 HIT, CPU131 f£A;fi£*b£o *fc* 
r^«E#JKlsI»l 2 2 T*«E*tt** 
(UEtytl2 4)5»6tt, ^«it*»«^A/D*lft» 

m%\ 2 4tA**n5o m^^tntsas^AGc^-v 1 ^ 

[0115] CPU131I1 I /O port frhXJ) 

f^/Ky^^^ai-^osciwiiiffl^tao * 

CPU131I1 O S C I WU OSfl LfcKffifffl 
WflMRSrWWU ie»^^-/H2 1, 13 3?: 
ON/OF Fl-5fcfcl£/MT*»JSPEII»l 2 2,12 
7 J S»a«WJ»[Hltel 2 3, 1 2 8©jB«I«**ai*'f 

[0 116] ftlc, *'f>7l'>'7>/LWAWl &f|i!| 
#t5CPUl 3 1 ©ll^CoVi-C, 12 7, 2 8©^ 

/I.) KAttSfftt (OC-19 2, OC-48?) tr* 

fMIKoa^fcJfcliT, jftjift (*-y*/HSi) otiK • 

rtfe5& ^-^^K^eii#*Sr2. 4Gb ps 

HlOGbps K-r*BRt-tt*a*&S 

blrjSffipjfg^C PU l 3 l fiDlfcfmjgi • il^ic:ov> 
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C. Htrag?^*!R» : fflaEWSB^EDF^^— /Ul 
cOflJ^teRJEffi (AGCtflff) HILTI^^ W 
$M^M:^oti^ 0 DCMj&s*SM«*>S 

^36«A*H« t # v Hrattt*1*a*ftMtt0JBie%tt L 

D4 — 6tt#JhLTV^5«t«o BST1, BST2^ 

WWS*tTV^5 0 Laser Safet y«|^ON 
<D»#tt 5 *0fflS3E^La s e r 

Safety Inhibit Srgfg "f 5 t tfefiSS^l 

0 2 8<£>J; 5tSe^*!Rlli*:J*fc4v^ SMOFF 

(Laser Safety Inhibit) (Dtytffe 

9»Ba. »436«W»6ALCWI^I»©Bl:, 

S4*ON (Laser Safety ON) <OJ|fcj|g 
ttfltahLT^S. ^MON/OFFI^MISU 5 

ei. ALctti : mm^mmt^m^m mutxvt 

E2. AGC#* : l**#«*»ATT<BWSi*#HJE 

m, ^*isSAT Tffliw a l cwifii, 

(7y-X«ItW) „ AGCftHWaflEJ; 

ro-c, fffttSft^/i' (-9— ^^zmwi-rz^x* 

[0117] H)KfflaiB*«^i?a-yUB S T 1 

#.TJ*B ST 2ti, ZCDAGCVtK&lZto^^XtgWt • 

tiS^»»jfPli, Hi 9, M2 OlzxmW Lf-ii 

( 1 ) A*Wr*tlS^wa» : %if««M>.s 

Provisioning (jgffl'WfR) , C o n d i t 

1 o n i n g SrSftLT, WHHfcRjefcf? 



(20) **M¥l 1-312848 
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(2) A*»«« : 3t*«I*«*W-.«A*^!7- (PD1 

<i«T-C*fc'9, 3tfS#^e=^EIKi 2OJ;0CPUi 3 
l^StL-T, A^Wf(f^tii>3^4xTV^S^ 0 Sfc 
14, l»«*Ji«»aW»«3t*l«i»«>Bfi*lllLD 1 ~ 

Mo 

[oils] CPU13U1 A*»ff»»S:«ffli"* 
/0 i , T ^ — Aff ^-LO L (Lossof Light) 

^osciwiniUM^ A*IStttf>L*vHK 
fit, ft*^»l:»#t6 0 CPU131lt A^BMa: 

[oii9] o) A*»*«->t»ase^*«t«^«>a 
pd i frhiDitxiitK AJjmm^.ys±x*b>z>zt& 

r!U^:ii*Sgl5^fitl®)tP:L D 1 - 3 T*««0>tt 

[0 12 0] ALC^v>^-/I/[i, Plf SI^ATT 
P J AT T (Dli^jj (Uu 

*) riSAftK£^ft w<>^ liK^Sfi/rv^S 

*a*i*»wajH*«LD4--6^tt^T^«**ra 

[0121] ( 4 ) BJaS^fttftflS : Bu» E D F 1 (Dm 

R5£ffi (AGCg^lff) icjtLrt^s*, a* 
l^/Hi. AL C^i/jx— /HI J; 9 , w</McSiJ 

EDF 2^(OA^^/^A^[Hl«L^V>ffi*«-e, f| 
i:EDF 2 L D 4 - 6 CD»f^flf?lh LT V * § 

[0122] ( 5 ) jwass^*«ii-*^**«B-«)a 

40 & : 

P D 4 -Cttffl Lfc*WM»^OA* U^A-aSA^H 
« U # V HKEUifcft o fc C 4: £{£ffi 0 

[0123] D C F 6DS^:^1*«i-^ J: 5 A L C 
^^^-/Ha 0 nr*«t**ATT«)«**S:PlEo * 
ffWlCfl, «a«B— «>A* ^/KO#flH« (dBm/c 
h, -12dBm/ch) i«aBP^<Z>ft^e — 

6 d Bm (=-12 + 6) 0 
[0 12 4] AGC^v^a-zHCj; 0 S MEDF 2 
50 <oiafi3tMLD4~6^co^>f r^«S(E«j(&S:BB*&o A 
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*P 0 E D F 2 (Dttif} l^^yUfct, fiift^^/H:^ 

£;ft£J;?(c, Sit»ffi^^ti/^o AG 
C^v 5 * - /Hi*^*K*«£E t A G C Rj£«ffi t V ^5 

[0125] ( 6 ) ££ft:R«i->A L C^fi-c7)igf£ : 
OUT PD7t^ait(li^^l7-t PD8-CS 

[0 12 6] AGCKSt^ffiSrgfftltST^a^Jc: 

(7) ALC» ^AGC^If : 

AGC^ — K^<0W?»ifc;UI*«:#1?--- tfx^^/U 

[0127] w9*x.ft*s«i*^^nrae«i*»AT 

Itlt AGC^K (WW-^SJW^e- K) 
[0128] oscj:^ (^-v*/HR) ftttfc 

Sfto ifKfflSS^ag^^^— ST 1 , BST2^ 
±83* * 3>* 0 OSCtC<fc!K BST 

1, BST20SMt*Ifc 

[0129] »** ifcfe^T 

|CS<51>T, OSCJ;'?, AGC^ K^<7)^0 9* X. ft 
^OF F t^ofc^<b^ffl e 

A*u--<yuXVa*U'^t'L#v^|t^H#fU, ALC^e 
^2x— ;McJ; «9 AL CMiWSrBBi&o 

[0130] (8) AL C*«-*»^**^0>ffl* : 
OUT PD 7r^mtfcta^*/< 1 7-<t PD8tSt 

[0131] SgEDF 2(OAGC ; t^a^S4 

f^EDF 2 (7)AGC^^^-yWAGC^IE^ 
fftT (OFFiC-T^) o 
[0 13 2] (9) AG C^m^^it^m : 

OUT PD 7x^tti^tzmtiit^<^-t PD 8 -eta 

m LfcgW*/^- <0JtaSK^ttJ£*T Mfr^-^ 
[0 13 3] MEDF 2CDAGC^^iWK^^ 

#R36«£*:oni;ii-5o 

tSEDF 2©AGC^^^-;^AGCKtJ£^ 
ffiT (OFFCfS) „ 



(21) #ffi¥ 1 1 - 3 1 2 8 4 8 

40 

[0134] (10) frWrn^AJoWrVtM ( S h u t d 
own) 

PD 1 frb(DAJj u^<;i/* L S v ^IHT t 4 o fc»^ 
fc, A^I#r£^£U 0 
[0 13 5] AGC^^^-z^AGC^St^f 

ALC^e /KD*^*K5e«ffiS:-fef * f-Rje« 
A G C / A P C * — ;v<D A G C R^»EE3ri* P \Z 

JO [0 13 6] ALC^^a^/K^ALCK^E*^ 

IfXft^OSCSffflV^, ^^A^iS© • 1**1" 
SI^^^$:@2 9-3 9«rffl^-CfftW1-6 0 
[0 13 7] 0 1 W&ft^Sv-^^A^^oV^T, ^i*-* 
^KOiSK • l**fi, $gl5 10nm^f-t^ff 

^o sc(oosi7 j» (mi l) \z.l:9*>7<< 

j**<7>^:i60«(IWff-^ii, DS17^WOSC-A 
;©OSC-AI S^-Y ^(^^§^12 9, 3 0 11/^ 

1-. ^^*^*k-»*i*^43v^t, &ytmmm 

(TWA A, LWAW1-3, RWAB) tDUffV— tr 
£0 3 7, 3 8, 3 9 1^1% 

[0 13 8] 41*, ^-¥-^<7)iff3: - l**P$, ^u-- 
*fi, ^S^S^PH^»WMUXAcO^>y— /U^rffiV^ 
^^^/H ~ 3 2 CO h h (2. 4Gbps 

Xfii 0Gb p s ) Xtf^^n ~*3 yf- If 
^ x (is) ^fi^r^ h^-tf-— tf* (oos) ttf§rt> 

£^1-P r o v i s i o n i n g GSffl«*B) £A 

*U J*R - »*1-e^-r^KOBfflttf«SrM*f1-So 
(03 7WS 1, 0 3 1) 

sc^fy^-7x-^osciA) ic^ff^n^. OS 

CIAI*, ^^/KOtf s> hU— hfflffR (WCR) & 
tM S/OOSff$& (WCS) £OS CON^n 5, 
h 2 3 60^/1^:7 h^OWCR/W h&tW 

SC/^ h^ffl^T, #*ff*»l-3»tf»»0«ft 
^ ^I^18SWMU XB^OSCIWl-3, OSC 
I a«1-6fc fcfclJl, 029, 3 0C/TfJ;5i^ 
OS C-A I S/^-T h ^ -v" >- Kc SrJHV^T, WCRS 

tfwcs^ hco^Mcoil^1-^ 0 
[0 13 9] ifcfc, ^tt, - 1 v v~jv\z £ *) % 

#ftit*MS (TWA A, LWAW1-3, RWAB) £ 

A L c^t — K/j^jAGC^- k i^Wrr-<t <5 ft 
KSrA^-TSa -w^^y Kfcfc, osc I ACiSff*^ 
TWAACDC PUt-^ff £tl£ Q ft*** h 
7> / 7 P TWAA|j;, ALC^K^UGC^KCS 
5^7 fT^^o OSC I All, 112 9, 3 0i:/TtJ;^COS 
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C(DD S 1 y U~J±(DO S C-A I S/^ b<D\?y h b 
2-b SfcBfS^^ — >-|^K«LT#3titli* ( LWA 
Wl-3, RWAB) £>}fcU— t^^^/U^f — -7 
x-^OSC 1W1-3MOSC I B^^f-r^ D 

(13 2, 03 7-3 9WS2) 
*f-t^ft^^^^7x-^OSC I W 1 - 3 
iRtfOS C I BI3\ OSC-AIS/^F(Db2-b5 

<nfom%&Jtm'&m(DC PUlzm%ni-%a cpute, a 
6 0 #*+«*i^3ar5«**a5>i(i8KWMUXB 

Ty/RWAB^AGC^ K^CQ^fT^^T-f^ i:, 

T> WMUXAl^i^lt^o (03 3, 03 7-3 90 
S 3) 

^tfiHS^lii^fflJib^^MB S T 1 &I>*B S T 2 <£>iff£ 
• l[*^^^^>^5^^*J»1-^c i&Kft*^!^ OS 
C-AI S'M h^^^y Kd £JB^T, #^t^^l 
~3^:^S#fi5>8tS*WMUXBiCB ST 1 , 2 3* 
*«**«<o«B*rfB*i-S. §SS (WMUX 

A) co^aK^ hr^^TWAA^tSK^Sbje^aRB ST 
1, 2g»l^HB?r*:^ hTyyTWAA^CP 

u{cjg^-r^» Q ^ ^^usta* i - s (Dm&te, 

U f + M*9-16©i*tt, WSfflLDl 
-6KAD;t. *«tt«aje*«BST 1 Srtfcf^^-frT, Ml 

■T^A-ftd 5 17-32 O^^MiL BST1^BST2 

3<DytJ >U y7y/LWAWl-3(DB ST 1 

20»tt«BflHStt* osc^DCC^ h^ffl^Ti 

<f Sf#15>igfWMUXA(DfigtMCA 
\ZX$&ffi£tlZ> 0 (0 37 — 39CDS4) 

3 4, 0 3 7 — 3 9(DS 5) 

SS^MiMWMUXA, WMUXBOSA 
UAMSAUBOCPUIt #rfc#^*/M#*t-£ 

t^fc»St5*pr««**VATA 1 - 3 2&tfV 
ATBl-3 2»Sgi^|:lt, SAUACJ; 
*K r (Of t^ J AMl*i t^oTV^ r ^Srfltlg 
-f£o SS5>BtgtWMUXA, WMUX BO 

ft V A T A 1 — 3 2 V ATB1-32CO 

StXfirfl, ^^7^rt7>ffSAUA, SAUB 
OCPUfttWtW*«««^~s> hVATA, V AT B 

(dc puia «9iis^tL, ftigffiic^^^n^ 0 (B3 

7 — 390S6-S9) 

MCAtt, #***H^l-3^^»^^S^«|^HBtC 



(22) f£f!¥ 11-312848 
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S C-A I S'M F©3-7yKgtUOS CTjJSWS 
tl&o ^Rf^MigiWMUXA^fe, ft*»S 
1 - 3 ^0'Sfi^l5)i^fiWMU X B It, WCR, W 

B2 6-B2 8lCl*3^tffiWLfc, CPU** 

f*«|:a<J^t*ISn5c (i37-39(DSl 1) 

alc^ (nwfrmmmm^ os c^dcc/m h 

£ffl^"C\ MC A(£ii£n-r6 D (0 3 7-3 9 S 1 
2) 

&f-„ flgiMCA^?), AGC^F>&ALC* 

PjALC^ K^<OjI£nf3\ O S CCDO S C - A I S^ 

M\ OSC^f), ^(O^-v^ KhSraff-TS fc, AGC 
WfcALC^ K^^fT"t"6 J: 5l-*J^i-S 0 A 

^ lc^ i'^&mn/)^Ti-& t y &it*m&i-3R 

tmg#fi#«a£RWMUXBJi, OSCCODCC^ffl 
V*T, MSCAI^Lt, ALC^e-K^COfi^T, 

*P-T6 e (El 35, 037-39£>S13) 

0 S C0>|« « (K«MW#«»*r (Loss Of L 

1 g h t ) , R«#Jfll^**/l'**3S (Loss Of 
F a c i I i t y ) , /^f^f x^y^ MC J: £ 

ifS^i^-tftm). Sr1ftffl"f-St. OSC-AIS/qF 

[0 14 0] 

[014i]*t -0>#i#«#ra\ ifuJ£ftt««SG£m 

[0 14 2] KJiOlftWCtt, «fi*lSlxfc*«t«: 

[01] &&&mfcT£i/XTJ*<Di/xTJ*ffi&$:7r;'fm 
XfoZ> 0 

[02] SONET?)STS-17l/-A7t^yF 

50 *r*-fBI-C*>S* 
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[03] STS-l7U-A7t-vyhO)t^>'g> 
t-^yF (SOH) 2W/7>f^^!/K (LO 

h) ^siw-rsfcfewia-efc-5 0 

[0 4] STS-17 U — Aro^^y KpfCD/^-f h 
[0 5] STS-17WAJn7l/-VMF#iL 

[06 ] OC-192 (STS-192) 

[07] Hi^ttft^m^^A(o#je*<c>*(s#«ojs 

[0 8] iSf^l^iSiWMUXA, WMUXB^S 
[09] *>f > 7^f ^T^LWAW 1 - 3 Wl*fM 

[010] R#ea6««<o*flr#ji[**rB6co^-Y'*^ 

[01 1] jti^— ^^^^^^£0 7 A7^--?5/ h 
[0 12] W-^ft^OSC^^-fA^P y 

[0 13] Af-b^^t^OSC^^^t^p y h 
2 3 <T>^)V^V t/^-^y-^^ h CO 1 T/U^-y U — ACOfH fig 

[0 14] «ft#*»pf««tf!)*-9— tr^^^*^^ 

0T-fc5o 

[015] «***»pk*«<o*-*— tr^^^*yu-Y^ 

0T*&6 Q 

[016] **tt«<0*1?-— tfJX^-^^^>f ^^ — ^a: 

-70SC i ^)I*M^titfc^o 

[017] 0 1 4 ~0 1 6 CQRWAA, TWAAML 

wawi tc»ft ib;ft6o S CM — J*OS C I 

B, OS CI A, OSCIWl^^yK^!i7^ 
[018] B l ^)Sg*lfeS^f A|:*5tt53ttlt 

[0i9] itmmm<D^^m^^m (*a>n -c 

[02 1] 3tl««*^»f^*r»W-t'6fc«>W0 (*W 

i) r*fc6 0 

[022] ytmm&nmft&mw't&tzibnm (t<D 

2) "CfcSo 



(23) ¥fM^ 1 1 - 3 1 2 8 4 8 
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[02 3] 3tif«»^illf^«r»W+afc«)^H 

3) T?fc5 0 

[02 4] *i»(H»^»fp*:RWi-Sfc*(7>B (^<£» 

4) "Cfc^o 

[025] ytmmm<DW)ft$:mnir&ti£><Dm i^tto 

5) -e*>«„ 

[026] 019^020 (Ditmm^&mwmcom&z: 

[02 7] %4t««09ffiiPAS«)lbf^«:Kni-«feM>^>B 
70 (*<&1) "CfcSo 

[02 8] 3te***w*J«IjBWftfP«:BiWi-5fcit>©H 
(t©2) T-fe5 0 

[02 9] ?-^*/u*<oitK-»*WJJ:fflv^ix5 0S 
c©EW«W<*«^P»*KM"rSfc«>(7>0 (-t«7>D 

[030] ^-f ^/w-»<7>j«k • m£m\zm\, ft z os 
c<D&mmmm<nmm%$Lm-rziziib<Dm (^2) 

[113 2] ^-r • «^««-3tittS^«CO 

[033] ^**/Mfcoi*a9! 

[B34] ^-Y*^ft«)J8M:-»*B*«)#**t«i6«K> 

[03 5] • »*i#ro&tti8*f£e«ro 

W}VP->-^>-^i:mn-t^tzib<Dm (-5-cos) 

[136] ^**/MK<0*M: • ffifi*B*<»#^ti*gSIEc 
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